Botulinum toxin modulates cortical maladaptation in post-stroke spasticity.
Maladaptive plasticity involving the unaffected hemisphere (UH) in stroke patients may contribute to post-stroke deficits, including spasticity. We investigated the central and peripheral effects of botulinum toxin in post-stroke spasticity to determine whether there is modulation of cortical processes in the UH. Transcranial magnetic stimulation and peripheral nerve excitability studies were undertaken in 5 stroke patients with upper limb spasticity before (T1) and 6 weeks after (T2) botulinum injection. Transcranial magnetic stimulation demonstrated inexcitable motor cortices of the affected hemisphere at T1 and T2, and short-interval intracortical inhibition (SICI) in the UH was significantly reduced at T1. At T2, SICI in the UH increased significantly compared with T1, normalizing to controls, and was found to be associated with clinical improvements in spasticity. Peripheral excitability parameters were unchanged after injection. Cortical excitability changes were demonstrated in UH, suggesting that the clinical benefits of botulinum toxin relate to modulation of abnormal central reorganization (maladaptive plasticity) in post-stroke spasticity.